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Case  report
A  25-year-old  woman  with  no  signiﬁcant  past  history  was
referred  for  a  ﬁrst  trimester  of  pregnancy  ultrasound.  In  this
investigation  which  was  performed  at  11  weeks  +  6  days  into
her  pregnancy  when  the  fetus  had  a  cranio-caudal  length
of  55  mm,  color  Doppler  mode  ultrasound  showed  a  mirror
image  appearance  of  the  convergence  of  the  main  vessels
of  the  heart  with  respect  to  the  trachea  (Fig.  1).  The  color
Doppler  technical  settings  were  default  factory  settings  with
a  secondary  change  only  to  color  gain,  PRF  and  the  ﬁlter
(2D:  high  harmonic  frequency,  80%  power,  gain  −2,  C7/M4,
SRI  II  5/CRI  2;  color:  low  harmonic  frequency,  100%  power,
gain  −9.8,  PRF  1.8  kHz,  ﬁlter  WMF  max).  Based  on  the  ref-
erence  section  of  the  three-vessel  and  tracheal  view,  the
diagnosis  suggested  was  a  right  aortic  arch  combined  with
a  right  ductus  arteriosus.  A  repeat  echocardiogram  at  16
weeks  gestation  conﬁrmed  the  diagnosis  and  the  patient
was  referred  for  expert  fetal  cardiac  examination.  Specialist
echocardiography  conﬁrmed  the  diagnosis  of  a  right  aortic
arch  and  ductus  arteriosus  (Fig.  2) with  no  other  cardiac
or  morphological  abnormalities.  As  a  result  of  these  ﬁnd-
ings,  an  amniocentesis  was  proposed  and  performed  for  fetal
karyotyping.  The  fetal  karyotype  was  normal  and  no  22q11
microdeletion  was  present.  The  remainder  of  the  pregnancy
proceeded  normally  and  the  patient  gave  birth  at  term  to  a
healthy  child.
Discussion
Aortic  arch  abnormalities  are  well  known  and  have  been
widely  described  in  the  literature  for  many  years.  The  right
aortic  arch  and  double  aortic  arch  have  been  known  about
for  a  long  time  although  a right  ductus  arteriosus  has  how-
ever  only  occasionally  been  described.  Yoo  et  al.  describedFigure 1. Visualization during the ﬁrst trimester of pregnancy of the ao
gestation) and to the left (12 weeks of gestation) of the trachea. Ant: ant
artery; DA: ductus arteriosus; AAo: ascending aorta; DAo: descending ao
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erior; Post: posterior; R: right; L: left; TPA: trunk of the pulmonary
rta; T: trachea.
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Figure 2. Visualization at 17 weeks of the aortic arch and ductus
arteriosus located to the right of the trachea. Ant: anterior; Post:
posterior; R: right; L: left; TPA: trunk of the pulmonary artery; DA:
ductus arteriosus; AAo: ascending aorta; DAo: descending aorta;
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Figure 3. The Yoo’s three-vessel view. Ant: anterior; Post: pos-
terior; R: right; L: left; TPA: trunk of the pulmonary artery; DA:
ductus arteriosus; AAo: ascending aorta; DAo: descending aorta;
MB: main bronchus; LPA: left pulmonary artery; Az: azygous vein;
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the  large  vessels  of  the  heart.
Figure 4. The Yagel’s three-vessel and tracheal view. Ant: ante-B: main bronchus; LPA: left pulmonary artery; SVC: superior vena
ava.
 model  to  explain  the  pathophysiology  of  the  occurrence
f  anomalies  in  the  development  of  aortic  arches  from  the
dwards’  diagram  [1].
Not  all  studies  about  these  aortic  arch  abnormalities
re  consistent.  Some  authors  report  a  routine  association
ith  right  ductus  arteriosus  and  its  associated  abnormalities
2]  whereas  others  only  very  occasionally  ﬁnd  co-existent
bnormalities  and  particularly  report  no  karyotype  or  22q11
icrodeletions  [3].  These  differences  in  conclusions  are
xplained  principally  by  the  population  studied  as  the  pop-
lation  examined  by  Berg  et  al.  [2]  was  one  at  high  risk  of
bnormalities.  This  was  a  tertiary  care  center  in  which  all
f  the  patients  were  referred  with  concomitant  signs.  Con-
ersely,  the  population  examined  by  Bronshtein  et  al.  [3]
nvolved  19,874  pregnancies  at  low  risk  of  malformations.
ronshtein  et  al.  found  40  right  aortic  arches,  4  of  which
10%)  were  associated  with  a  right  ductus  arteriosus.  All  of
he  cases  had  a  normal  karyotype,  including  region  11  of  the
ong  arm  of  chromosome  22.
In  practice,  left  or  right  laterality  or  double  aortic  arches
nd  ductus  arteriosus  are  identiﬁed  from  an  axial  section,
xamining  their  respective  positions  in  relation  to  the  tra-
hea.
In  1997  Yoo  et  al.  proposed  an  axial  section  of  the  supe-
ior  mediastinum  to  view  the  trunk  of  the  pulmonary  artery
hich  extends  into  the  ductus  arteriosus,  ascending  aorta,
ight  superior  vena  cava  and  carena  using  an  axial  section
f  the  superior  mediastinum  to  view  the  vessels  from  left  to
ight  and  from  anterior  to  posterior  [4].  This  is  called  the
‘three-vessel’’  view  (Fig.  3).
In  2002  Yagel  et  al.  proposed  a  slight  amendment  to  the
evel  at  which  Yoo’s  view  was  examined.  Yagel’s  axial  view
as  slightly  higher  in  the  mediastinum  than  Yoo’s  above  the
arena  and  was  proposed  because  of  a  need  to  visualize  the
r
a
dVC: superior vena cava.
rachea  and  the  convergence  of  the  terminal  end  of  the  duc-
us  arteriosus  and  the  isthmus  portion  of  the  aorta  [5].  This
s  the  so-called  ‘‘three-vessel  and  tracheal’’  view  (Fig.  4).
The  novel  feature  of  our  case  is  ﬁrstly  the  rare  ﬁnding  of
 combination  of  a  right  aortic  arch  with  a  right  ductus  arte-
iosus  and  secondly  the  early  diagnosis  in  the  ﬁrst  trimester
f  pregnancy.
It  is  important  to  emphasize  that  the  general  use  of
creening  echocardiography  in  the  ﬁrst  trimester  is  still
ebated  [6]  although  our  case  indicates  its  early  feasibil-
ty  by  using  color  Doppler  modes  and/or  energy  to  examineior; Post: posterior; R: right; L: left; TPA: trunk of the pulmonary
rtery; DA: ductus arteriosus; AAo: ascending aorta; DAo: descen-
ing aorta; T: trachea; SVC: superior vena cava.
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